Melatonin delivery in solid lipid nanoparticles: prevention of cyclosporine A induced cardiac damage.
Melatonin is a potent antioxidant molecule with a capacity to protect tissues from damage caused by oxidative stress. It reduces cyclosporine A (CsA)-induced cardiotoxicity; this improvement required melatonin's binding to its membrane receptors. This experimental study examined whether melatonin is a useful tool for counteracting CsA-induced apoptosis in the heart of rats. We investigated melatonin's antiapoptotic efficacy in protecting the heart and tested whether this effect was totally dependent on its binding to membrane receptors or also involved radical scavenging. In some animals, solid lipid nanoparticles (SLN) as a melatonin delivery system were used. In one group of rats, melatonin (1 mg/kg/day i.p.) was given concurrently with CsA (15 mg/kg/day s.c.; CsA-MT) for 21 days. In other animals, melatonin loaded in SLN was injected with CsA (CsA-MTSLN). Oxidative stress in heart tissue was estimated using the evaluation of lipid peroxidation and the expression of the isoform of inducible nitric oxide (iNOS). The antiapoptotic effect of melatonin was evaluated using TUNEL staining and Bcl-2 protein family expression. CsA administration produced morphological and biochemical changes in the heart of rats, while melatonin reversed the changes. In particular, since the antiapoptotic melatonin's efficacy is mainly observed when it is loaded in SLN, we suggest that MT1/MT2 pathway is not sufficient for apoptosis antagonism and the additional intracellular effects may be required. Finally, we show that, (i) melatonin significantly reduces CsA cardiotoxicity acting also on apoptotic processes, and (ii) the reduction in CsA-induced cardiotoxicity is mediated mainly by its antioxidant effect.